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ABSTRACT 
As we progress towards the 21st century, United States 
businesses and industries realize that they must make 
~ changes. These changes, in their business, management, and 
especially their manufacturing strategies, are necessary in 
order to remain competitive with the Far East, notably the 
Japanese, in the global markati~f today. 
The goal of producing high quality, _low costing products 
has steered manufacturing industries away from the 
traditional "hard'' or fixed automation to the concept of 
.. flexible m~nufacturing systems (FMS). Companies must no 
longer look at the management of their manufacturing 
enterprise as a separate business function; rather, it must 
be looked at from an holistic viewpoint; one that 
encompasses all aspects of business. 
To accomplish the changes that must take place, industries 
must look for strong and competent leadership. 
Manufacturing managers and engineers must develop clear, 
corporate goals,~and have clear decision-making abilities 
to enforce those goals. Decisions or choices ultimately 
depend upon the personal set of values of the individual 
manager. 
- 1 -
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We wish to examine the value systems of students involved 
in the Lehigh University graduate study Manufacturing 
Systems Engineering program. This program is aware that 
changes in manufacturing must take place, and is dedicated 
in educating students to become leaders in tomorrow's 
manufacturing system. 
- 2 -
CHAPTER 1.0 
INTRODUCTION 
United states businesses and industries are faced with many 
problems as they progress toward the 21st century and the 
\ 
year 2000. "Two of the problems confronting them are: 
competition and ethics. 
r Competition for the United States is coming from the Far 
East, especially the Japanese. They are consistently 
developing and manufacturing products of higher quality and 
lower cost than American manufacturers. Examples include 
automobiles, television sets, VCR's, stereo equipment, and 
computer chips. United States manufacturing industries are 
searching for methods that will enable 
competitive in the global market. 
• America to • remain 
In the area of ethics, the actions of United States 
businesses and industries are being scrutinized by 
government and watchdog groups. Recent events that have 
ca9sed people to raise questions concerning ethics include I 
=~ 
. the Ivan Boesky insider trading scam on Wall Street, the 
Iran-contra affair, and Chrysler's 
automobile odometers. 
- 3 -
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1.1. The Competition Dilemma 
,, 
· In order to effectively compete with the Far East in global 
markets, tJnited States industries have realized that 
changes, in their business, management, and especially 
their manufacturing strategies, must take place. 
The changes that need to take place require a commitment 
from three areas: government, industry, and education . 
.. 
Business, management, and manufacturing can no longer be 
looked at in the traditional sense; rather, they must be 
looked at from an holistic view: a systems approach. 
The Task Force on Management of Technology states that the 
''successful development and implementation of advanced 
technologies 
scientific 
• requires careful attention not only to 
and • • engineering advances and resulting 
capabilities, but also to people, raw materials, financial 
feasibility, and the competitive environment. 
. ' 
Appropriate 
consideration of each of these factors requires conscious .. 
choices and actions .... 11 .(25] 
As technology changes, the tools of management will also 
need to change. With rapid changes in product lines and 
production techniques, ·the traditional bases for corporate 
decision making are less and less effective. Facilities 
- 4 -
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will need to be managed as integrated systems.[25] 
1.2. The Ethics Dilemma 
s, The conflict between ethical and commercial considerations 
has always faced those who manage corporate enterprise. It 
is not a new problem. The difference now is that a more 
widespread and critical interest is being -taken • 1n 
managerial decisions and in the ethical choices which lie 
behind them. Business is part of society, and we cannot 
isolate the economic elements of major decisions from their 
social consequences. When faced with decisions that require 
a combination of ethical and ._, I commercial judgments, 
individual managers must be guided from their own codes of 
conduct by whichever rules are appropriate to the case at 
hand. They have to assess the economic and social 
consequences of their actions as best as they can and come 
to their conclusions based on limited information and in a 
limited time.[8] 
lJ In The Management Evolution, Lawrence Appley states: 
''There is only one kind of acceptable performance 
~- that which measures up to the highest standards. The highest . standard for each individual is that which his conscience tells him is best. The best in terms of the individual's conscience is the result of his environment, associations, knowledge, and training. 
. 
. Churches, schools, and other similar institutions are dedicated to the purpose of having an impact 
- 5 - ' 
··,(, 
,r 
upon human 
individual 
spend their 
standards. 
lives that will 
' standards. Most 
lives striving 
continually 
individuals 
to attain 
raise 
then 
those 
In other words, continuing individual exposure to the impact of highly motivated institutions and <.. people raises standards, and life becomes more and more of a challenge to attain higher and higher ideals. This is growth; this is life. 
,, 
The attainment of standards requires motivation, courage, practice, and self-discipline. Inactivity, protection from exposure, constant avoidance of. challenge will never get anybody anywhere toward the attainment of acceptable standards or contribute to individual growth .•••• We should give some thought to what our own standards are and how well we are living up to them. Humility involves a realization that one falls short of full attainment of the highest standards of life and a deep belief that anything less that attainment of these standards is unsatisfactory. No one, therefore, is perfect. To some this is a challenge, while to others it is an alibi.'' [ 3] · 
As manufacturing systems became more complex and automated 
through computer-driven information systems, they have had 
a tendency, in the past, to become ''fixed" and dedicated 
systems (hard automation). This trend is becoming reversed 
as the goal of ''flexible manufacturing systems~ (FMS) is 
becoming more sought after. The question emerges, "Do 
manufacturing • engineers and managers have an appropriate 
range of values/value systems in order to be able to 
accomplish this new vision?'' This research is concerned ' 
with investigating the personal value systems of future 
manufacturing and managers, i.e., the students 
• engineers 
- 6 -
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. involved in the Manufacturing Systems Engineering program 
' ' ' 
at Lehigh University. 
• 
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CHAPTER 2.0 
STRATEGIC MANAGEMENT OF MANUFACTURIN~ SYSTEMS 
''Production is a transformation process that converts raw 
materials intoL finished products that have value in the 
marketplace •..• The transformation process usually involves 
a sequence of steps, each bringing the materials closer to 
the desired final state."[17] Manufacturing can be viewed 
as the set of all activities and functions that support 
production. It is a system of people, machines, materials 
and information driven by system engineering rationalities 
and modified by social and behavioral rationalities.[24] 
Traditional manufacturing management is characterized by an 
hierarchical management structure and organization with 
direct lines of authority, driven by highly routine 
activities and based on engineering and financial 
rationalities. Contemporary manufacturing management, 
however, has become "humanized." It incorporates all the 
I characteristics that make up traditional manufacturing 
management, 
relations 
with 
and 
the 
human 
added characteristic of labor 
resources management. Modern 
manutacturing management is no longer the management of 
machines; rather, it I l.S the management of the 
"manufacturing system'' over product and plant life 
- a--
f! . 
~--
cycles.[24] 
Manufacturing systems can be viewed as "social-technical" 
systems that seeks to integrate design-engineering needs 
with economic and human concerns for sharing control, 
promoting innovation and achieving a competitive advantage 
as well as individ~l personal satisfaction. To achieve a 
balance among these diverse interests suggests that the 
management of manufacturing systems is becoming a ''systems 
management" job where technical expertise is combined with 
timely actions and judgements about people and business 
organizations that require great flexibility, creativeness 
and social skills.[24] 
Lehigh U_niversity•s Manufacturing Systems Engineering (MSE) 
graduate study program • recognizes that changes • in the 
United States manufacturing industry must take place, .in 
order to remain competitive with the Japanese. The ' prime 
objective of the MSE program ''is to develop engineers who 
can design, install, operate, and change manufacturing 
systems which involve people, machines, new materials, 
information systems, and appropriate technology. It 
integrates systems perspectives with interdisciplinary 
education and training.''[23] 
1 
-9 ~ 
• 
The management of manufacturing systems • 1S not just the 
management of machines. It is the management of behavioral 
and social systems as well as machine and ·computer systems. 
''Like 'it or not, no mechanical system can ever be more 
perfect than the sum of its very human factors. 11 (15] 
r 
\ 
) 
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CHAPTER 3.0 
A VALUES CLASSIFICATION SYSTEM 
Values are, essentially, ''yardsticks''. More precisely, a 
value can be viewed as an explicit or implicit conception 
of what an individual (or a group) regards as desirable. 
People use values when they select, from among alternative 
available modes, the means and ends of action. Values are 
so much an intrinsic part of our lives and behavior that we 
are often unaware of them - or, at least, we are unable to 
think about them clearly and articulately. Values play a 
significant role in our perceptions of the problems we 
encounter and our decision and problem-solving processes. 
Values can be thought of as the guidance system a person 
uses when faced with choices of alternatives. They are a 
very stable feature of our personality, especially if some~ 
values clearly dominate over others.[18] 
Some social scientists (Rokeach, Morris) have sought to 
construct a systematic method of categoriiing values. 
Eduard Spranger, a German philosopher, developed a values 
classification system[30], that has become the basis of the 
''Study of Values'' test[l], that has been used I 1n 
organization research. Spranger classified values into six 
basic systems: theoretical, I economic, aesthetic, social, 
- 11 -
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political, and religious. He defines these categories as 
follows. [ 2] 
3.1. The Theoretical Value system 
The dominant interest of the theoretical man is the 
discovery of truth. In the pursuit of this goal he 
characteristically takes a ''cognitive'' attitude, one that 
looks for identities and differences; one that divests 
itself of judgments regarding the beauty or utility of 
objects, and seeks only to observe and to reason. Since 
the interests of the theoretical man are empirical, 
critical, and rational, he • 1S necessarily an 
intellectualist, frequently a scientist or philosopher. 
His chief 
knowledge. 
• • aim 1n life is to order and systematize his 
3. 2. The Economic Value system .. 
The economic man is characteristic.ally interested in what 
is useful. Based originally upon the satisfaction of 
bodily needs (self-preservation), the interest in utilities 
develops to embrace the practical affairs of the business 
world - the production, marketing, and consumption of 
goods, the elaboration of credit, and the accumulation of 
tangible wealth. This type is thoroughly ''practical'' and 
conforms well to the prevailing stereotype of the average 
- 12 -
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American businessman. 
The economic attitude frequently comes into conflict with 
other values. • economic education be man wants to The 
practical, and regards unapplied knowledge as waste. Great 
feats of engineering and application result from the 
demands economic men make upon • science. The value of 
utility likewise conflicts with the aesthetic value, except 
when art serves commercial ends. In his personal life the 
economic man is likely to confuse luxury with beauty. In 
his relations with people he is more likely to be 
interested in surpassing them in wealth than in dominating 
them (political attitude) or in serving them (social 
attitude). In some cases the economic man may be said to 
make his religion the worship of Mammon. In other 
instances, however, he may. have regard,for the traditional 
God, but inclines to consider Him as the giver of good 
gifts, of wealth, prosperity, and other tangible blessings. 
3.3. The Aesthetic Value system 
The aesthetic man sees his highest value in form and 
harmony. Each single judged from the • experience • 1S 
standpoint of grace, symmetry, or fitness. He regards life 
as a procession of events;. each single • • • 1mpress1.on is 
enjoyed for its own sake. He need not be a creative 
- 13 -
artist, nor need he be effete; he is aesthetic if he but 
finds his chief interest in the artistic episodes of life. 
• • The aesthetic attitude is, in a sense, diametrically 
concerned with opposed to the theoretical; the former • is 
the diversity, and the latter with the identities of 
experience. The aesthetic man either choos~s, with Keats, 
to consider truth as equivalent to beauty, or agrees with 
Mencken, that, ''to make a thing charming is a million times 
more important than to make it true." In the • economic 
sphere the aesthete sees the process of manufacturing, 
advertising, and trade as a wholesale destruction of the 
values most important to him. In social affairs he may be 
said to be interested in persons but not in the welfare of 
persons; he 
self-sufficiency. 
tends 
Aesthetic 
toward 
people 
individualism 
often like 
and 
the 
beautiful insignia of pomp and power, but oppose political 
activity when it makes for the repression of individuality. 
In the field of religion they are likely to confuse beauty 
with purer religious experience. 
3.4. The Social Value system 
The highest value for this type is the love of people. In 
the Study of Values it is the altruistic or philanthropic 
aspect of love that is measured. The social man prizes 
- 14 -
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other persons as ends, and is therefore himself kind, 
)I sympathetic, and unselfish. He is likely to find the 
theoretical, economic, and aesthetic attitudes cold and 
inhuman. In contrast to the political type, the· social man 
regards love as itself the only suitable form of human 
relationship. Spranger.-a'dds that in its purest form, the 
social interest is selfless and tends to approach very 
closely to the religious attitude. 
3.5. The Political Value system 
The political man is interested primarily • in power. His 
activities are not necessarily within the narrow field of 
politics; but whatever his vocation, he betrays himself as 
a Machtmensch. Leaders in any field generally have high 
• 
power value. Since competition and struggle play a large 
part in all life, many philosophers have seen power as the 
most universal and most fundamental of motives. There are, 
however, certain personalities in whom the desire for a 
direct expression of this motive is uppermost, who wish 
' 
'J· above all else for personal power, influence, and renown. 
3.6. The Religious Value System 
T~e highest value of the religious man may be called unity. 
He is mystical, and seeks to comprehend the cosmos as a 
whole, to relate himself to its embracing totality. 
- 15 -
Spranger defines the religious man as one ''whose mental 
structure is perma·nently directed to the creation of the 
highest and absolutely satisfying value experience. '' Some 
men of this type are ''immanent mystics'', that is, they find 
their religious experience in the affirmation of life and 
in active participation therein. A Faust with his zest and 
enthusiasm sees something divine in every event. The 
''transcendental mystic'', on the other hand, see·ks to unite 
himself with a higher reality by withdrawing from life; he 
is the ascetic, and like the holy men of India, finds the 
experience of unity through self-denial and/or meditation. 
In many individuals the negation and affirmation of life 
alternate to yield the greatest of satisfaction. 
3.7. Values Profiles 
It is vital to note that people generally do not live 
exclusively with one set of values. Rather, people are" 
usually mixtures of these value systems and can be 
considered to have a ''profile'' which includes all of these 
value systems to some degree or extent and shows which 
value systems are more or less preferred. The significance 
of all of this is discussed in the next chapter on 
• measuring value systems of manufacturing systems 
engineering students. 
- 16 -
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CHAPTER 4.0 
MEASURING VALUE SYSTEMS AND TARG&T POPULATIONS 
In formulating the research for this thesis, two basic 
questions arose: / 
1. Who is our test population?,. and 
2. What research instrument was valid enough and 
reliable enough to gain some measure of the test 
population's value systems? 
The ''Study of Values'' test developed by Allport, Vernon, 
and Lindzey in 1960[1], based on the work of Spranger, 
provides a numerical measure of the relative strength of 
the six value systems and generates a "values profile'' for 
each person taking the test. The test has been used for 
values research on managers, scientists, and engineers.[18] ~ 
4.1. The study of Values Test 
The Study of Values test consists of a number of questions; 
based upon a variety of familiar situations to which two 
· alternative answers in Part I and four alternative answers 
in Part II are provided. In all there are 120 answers, 20 
of which refer to each of the six values. The subject 
records his preferences numerically by the side of each 
alternative answer. His scores on each page are then added 
"'ar.;,>1 
0 and the totals transcribed onto the score sheet. The page 
- 17 -
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totals belonging to each of the six values are then summed. 
After applying certain simple corrections these six total 
. scores are plotted on a profile, ·SO that the subject may 
see the significanc~ of his standing on all the values (;,/ 
\ 
simultaneously.[2] 
A high score on one value can be obtained only by reducing 
correspondingly the scores on one or more of the other 
values. In interpreting the results, therefore, it is 
necessary to bear in mind that they reveal only the 
relative importance of each of the six values for a given 
person, not the total amount of ''value 
motivation possessed by an individual.[2] 
4.2. Target Populations 
energy" or 
The following target populations have been identified as 
participants in the study. These target populations 
represent students that have been enrolled in Lehigh 
University's Manufacturing Systems Engineering (MSE) 
program. These students already have or will be exposed to 
the interdisciplinary ''systems'' concept that is the 
mainstay of the MSE program. The target populations are: 
(1) The Manufacturing Systems Engineering Class· of 1984. 
All of the members of this population were industry 
- 18 ~ --·..:::::s:::::::.--
sponsored. This target population was tested on April 23, 
1984 by Professor Benjamin Litt of Lehigh University. 
r I 
(2) The Manufacturing. Systems Engineering Class of 1987. 
:·'" .. This target population was further subdivided into two 
groups: those students with industry sponsoring and 
experience, and those students that are ''straight-through'' 
from an undergraduate· engineering-science degree program. 
This target population was tested on November 5, 1987. 
(3) The Manufacturing Systems Engineering Class of 1988. 
As with the class of 1987, this target population is also 
into .•';'>;.~· .... groups students (with subdivided 
industry sponsorship 
of 
and experience) •. 
population was tested on January 18, 1988. 
Throughout the rest of this paper, 
described above will be referred to as: 
the 
or without 
This target 
populations 
P#O: All three tested populations, combined into one large 
population. 
P#l: The MSE 1984 class. 
P#2: The MSE 1987 class, and 
P#3: The MS~ll988 class. 
- 19 -
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CHAPTER 5.0 
HYPOTHESIS AND POPULATION MEASURES-ANALYSIS 
This research is concerned with identifying each target 
population's "values profile'': i.e., the mean score for 
each of the six value systems in the Study of Values test. 
Our analysis is broken down into two categories: 
A) Evaluation of the mean scores of each value system 
within each of the target populations, and 
B) evaluation of the mean scores of each value system 
of the target populations versus the mean scores of 
each value system of the population against which 
the test was standardized. 
We postulate the following three hypotheses: 
Hypothesis #1: 
There are no statistically $ignificant differences, in 
I 
(.:..n 
the mean scores for each of the value systems, between 
the three MSE target populations, tested on any of the 
six value systems scales. 
Ha: There are statistically significant differences, i'n the 
mean scores for each- of the value systems, between the, 
three ,MsE target populations, tested on any of the six 
value systems scales. 
- 20 -
Hypothesis #2: 
H0 : There are no statistically significant differences, in 
.. I the mean scores for each ·of the value systems, between 
the average MSE population and the ''standard 
population'',· tested on any of the six value systems 
scales. 
Ha: There are statistically significant differences, in the 
mean scores for each of the value systems, between the 
average MSE population and the ''standard population", 
tested on any of the six value systems scales. 
Hypothesis #3: 
H0 : There are no statistically significant differences, in 
the mean ·scores for each of the value systems, between 
the industry sponsored and college "straight through" 
stud$nts, tested on any of the six value systems 
scales. 
Ha: There are statistically significant differences, in the 
mean scores for each of the value systems, between the 
industry sponsored and college ''straight through'' 
students, tested on any of the six value systems 
scales. 
In those respects, the following statistical analysis will 
be performed: 
- 21 -
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1. A multivariate Analysis of Variance (ANOVA) 
comparing the profiles of each of the target (MSE) 
populations to see if differences exist between the 
three target populations. If deviation is found, 
. . 
appropriate analysis will be performed to determine 
which value system is significant. 
2. A multivariate ANOVA comparing the average MSE 
w profile and the "standardized population'' profile. 
If deviation is found, appropriate analysis will be 
performed to determine which value system is 
significant. 
3. A univariate ANOVA F-test on the mean scores for 
each value system to see if differences exist 
between the industry sponsored and the college 
''straight through'' students. NOTE: This will only 
involve target populations #2 and #3. 
We state the following assumptions for all hypotheses: 
1. The standard population is normally distributed. 
2. The target populations are normally distributed. 
3. For all of the test statistics calculated, a 
confidence level of 95%, i.e. alpha= o.os. 
) 
- 22 -
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NOTE: Multivariate analysis work was performed by· 
Professor Gary Lutz, Lehigh University, using MATLAB. 
Univariate analysis work was perfor1ued using the Exploring 
statistics software package, second edition -- release 
' 
06/01/~7. Graphs were developed using Lotus 1-2-3. 
s.1. Target Populations Analysis 
We wish to analyze the mean scores for each of the value 
systems of the three target populations. The mean scores 
for each of the value systems of the target populations are 
listed in Tables s.1.1, 5.1.2, and 5.1.3. These profiles 
are displayed graphically in Figure s.1.1. 
• 
Table s.1.1 
Hean Scores of Target Population #1: (HSE 1984) 
Value System Mean Score Rank Theoretical 42.69 2 Economic .,) 43.46 1 Aesthetic 36.46 6 Social 36.69 5 Political 40.00 4 Religious 40.38 3-
-·. 
Table s.1.2 Mean scores of Target Population #2: (MSE 1987) 
Value System 
Theoretical 
Economic 
Aesthetic 
Social 
Political 
Religious 
Mean Score 
45.20 
48.66' 
40.78 
33.68 
41.21 
30.11 
- 23 -
Rank 
2 
l 
4 
5 
3 
6 
u· 
/ 
·, 
\ 
Table 5.1.3 
Mean scores of 'l'arget Population #3: (MSE ,·1988) 
/ 
Value System 
Theoretical 
• Economic 
Aesthetic 
Social 
Political 
Religious 
Mean Score 
45.47 
47.06 
35.33 
36.62 
41.60 
33.77 
Rank 
2 
l 
5 
u 4 
3 
6 
Multivariate analysis on the profiles of the 
populations yielded the following: 
?" Roy's largest root criter1on, theta= 0.2426. N = number of subjects= 67 d = number of dependent variables= 6 p = number of parameters per variable= 3 
v = error degrees of freedom= N - p = 64 
v~ = hypothesis degrees of freedom= 2 
s = min(d,vh) = 2 
m = (abs[d - vh] - 1)/2 = 1.5 
n = (ve - d - 1)/2 = 28.5 
theta alpha ·cs, m, n) = thetao. 05 ( 2, 1. 5, 28. 5) 
; theta0 • 05 (2,2,30) = 0.241 
.,. 
target 
Therefore, we can reject the null hypothesis, for 
Hypothesis #1, at the 0.05 level of significance. The 
three target populations do not have a common profile. We 
now wish to determine which value systems are statistically 
significant. A univariate ANOVA F-test on each of the 
value systems for each target population follows: 
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Analysis of the theoretical value system yields: 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------------------P#l 
P#2 
P#3 
42.69231 
45. 2 ·' 
45.47917 
6.046828 
5.731946 
6.775077 
13 
30 
24 
-~------------------------------------------------------overall: 44.81344 6.180274 67 
AN OVA RESULTS 
---------------------------------------------------
--------
--------
Source 
sum of 
Squares 
Degrees of 
Freedom Variance . 
---------------------------------------------------Between: 
Within: 
73.60938 
2447.313 
2 
64 
i 
36.80469 
38.23926 
---------------------------------------------------Total: 2520.922 66 38.19579 
Computed F = 0.962 with d.f. = 2 and 64 
From Table A.11 in the Appendix, we see that the test statistic is small enough to accep~ H0 • 
Analysis of the economic value system yiel4s: 
' . ~~ 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------------------
<:, P#l 
P#2 
P#3 
43.46154 
48.66667 
47.0625 
8.799766 
6.527565 
5.805381 
13 
30 
24 __ i.-_____________________________________________________ _ 
overall: 47.08209 6.947636 67 
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A N O V A · -- ,ft\ E S u~ L T S 
---------------------------------------------------
----------------
Source 
sum of 
Squares 
Degrees.of 
Freedom Variance ________ .... _________________________________________ _ 
Between: 
Within: . ~~ 
245.75 
2940.047 
2 
64 
122.875 
45.93823 ________________________________________________ ..., __ 
Total: 3185.797 66 48.26965 
L 
computed F = 2.675 with d.f. = 2 and 64 
From Table A.11 in the Appendix, we see that the test statistic is small enough to accept H0 . 
Analysis of the aesthetic value system yields: 
--------------------------------------------------------
.... Population Mean Standard Deviation Sample Size 
--------------------------------------------------------P#l 
P#2 
P#3 
36.46154 
40.78333 
35.33333 
6.293055 
7.746723 
6.218255 
13 
30 
24 
------~----------~--------------------------------------Overall: 37.99254 7.322392 67 
ANO VA RESULTS 
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance 
----------------------------------------------------Between: 
Within: 
433.8438 
3104.906 
2 
64 
216.9219 
48.51416 
----------------------------------------~-----~----Total: 3538.75 66 53.61742 
Computed F = 4.471 with d.f. = 2 and 64 
From Table A.11 in the Appendix, we see that the test statistic is large enough, and therefore we can reject H0 • 
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Analysis of the social value system yields: .. 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------------------P#l 
P#2 
P#3 
36.69231 
33.68333 
36.625 
7.215548 
6.763855 
6.605745 
13 
30 
24 
--------------------------------------------------------overall: 35.3209 6.854385 67 
ANO VA R E S U L T S 
---------------------------------------------------
----- ----: ----- -----
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance 
---------------------------------------------------Between: 
Within: 
145.7109 
2955.141 
2 
64 
72.85547 
46.17407 
---------------------------------------------------Total: 3100.852 66 46.9826 
Computed F = 1.578 with d.f. = 2 and 64 
From Table A.11 in the Appendix, we see that the test stati~tic is small enough to accept H0 . 
Analysis of the political value system yields: 
' 
--------------------------------------------------------
---------
---------Population Mean Standard Deviation Sample Size ________________________________ ... ______________________ _ 
P#l 
P#2 
P#3 
40 
41.21667 
41.60417 
9.521904 
6.053896 
6.641399 
13 
30 
24 
--------------------------------------------------------overall: 41.1194 6.949544 67 
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Source 
ANOV·A 
Sum of 
Squares 
RESULTS 
Degrees of 
Freedom • Variance 
---------------------------------------------------Between: 
Within: 
22.21875 
3165.328 
2 
64 
11.10938 
49.45825 
---------------------------------------------------Total: 3187.547 66 48.29617 
Computed F = 0.225 with d.f. = 2 and 64 
From Table A.11 in the Appendix, we see that the test statistic is small enough to accept H0 • 
Analysis of the religious value system yields: 
--------------------------------------------------------Population Mean standard Deviation Sample Size 
--------------------------------------------------------P#l 
P#2 
P#3 
40.38462 
30.11667 
33.77083 
10.88223 
10.71631 
8.645155 
13 
30 
24 
------~-------------------------------------------------overall: 33.41791 10.6111 67 
ANO VA RES ·u LT S 
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance 
---------------------------------------------------Between: 
Within: 
960.8906 
6470.406 
2 
64 
480-.4453 
101.1001 
---------------------------------------------------.~ Total: 7431.297 66 112.5954 
Computed F = 4.752 with d.f •. = 2 and 64 
From Table A.11 in the Appendix, we see that the test statistic is large enough, and therefore we can reject H0 • 
- 29 -
•.::.. 
""· 
• 
• To summarize, we found that there is significant 
,. 
stati~tical deviation, in the mean scores of the aesthetic 
value system •' and the religious value system, between the 
. 
MSE target populations, and therefore, we may reject the 
null hypothesis, for Hypothesis #1 for those value systems. 
s.2. MSE Profile Analysis 
We wish to analyze the average mean scores for each of the 
value systems of the three target populations versus the 
standard population mean scores. The standard population 
mean scores for each of the value systems are listed • in 
Table s.2.1., and the average mean scores for each of the 
value systems of the three target populations are listed in 
Table 5.2.2. 
Figure 5.2.1. 
Theses profiles are displayed graphically 
Table s.2.1 
Mean Scores of Standard Population 
Value System 
Theoretical 
Economic 
Aesthetic 
Social 
Political 
Religious 
• 
. . 
Mean Score 
44 
42 
36 
38 
42 
38 
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Rank 
1 
2 
6 
4 
2 
4 
• in 
Tabla s.2.2 
Average Mean Scores of All Target Populations 
Value System 
Theoretical 
Economic 
Aesthetic 
Social 
Political 
Religious 
Mean Score 
4l4. 81 
47.07 
37.99 
35.32 
41.11 
33.41 
Rank 
2 
1 
4 
5 
3 
6 
Multivariate analysis on the profiles of the target 
populations yielded the following: 
Roy's largest root criterion, theta= 0.4757. 
N = number of subjects= 67 
d = number of dependent variables= 6 
p = number of parameters per variable= 1 
ve = error degrees of freedom= N - p = 66 
vh = hypothesis degrees of freedom= 1 
s = min(d,vh) = 1 
Fors= 1, tables of Roy•s·largest root criterion do not 
exist. In this case, however, Roy's criterion is a simple 
function of the Wilk's Lambda test statistic: 
theta= 1 - lambda 
Therefore, the critical value of theta can be found by 
first finding the critical value of lambda: 
thetalambda = 1 - lambda 1 h (d,vh,v) a pa e 
/··· 
., 
= l· - 1ambda0 • 05 (6,l,66) 
= 1 - 0.816 = 0.14 
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Figure 5.2.1. Standard Population and Average MSE Profiles 
~ 
Since theta 
for 
> theta lambda' 
Hypothesis .#2, 
we can reject 
at the o.os 
the null 
level of hypothesis, 
significance. The three target populations do not have a 
common profile. We now wish to determine which value 
systems are statistically significant. Simultaneous test 
procedures were employed, .. with the following results: 
critical t = t* = sqr.rt. [v8 (thetalambda/(1-tbeta1ambda))] 
= sqr.rt. [66(0.184/(1-0.184))] 
= 3.86 
~ . . If the abs (t) > t ,· then we may reJect H0 • 
The calculated t values for the value systems are: 
ttheoretical - 1.08 
teconomic - 5.97 -
taesthetic - 2.23 -
tsocial - -3.20 ,~ -
tpolitical - -1.04 
treligious - -3.53 
/,.. We conclude that the average MSE profile of values differs 
from the ''standard population'' profile, with significant 
statistical deviation in the mean scores of the • economic 
value system, and therefore, we may reject the null 
hypothesis, for Hypothesis #2, for that value system. 
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5.3. Industry and College student Analysis 
We wish to analyze the mean scores for each of the value 
systems of the industry sponsored students against the 
college straight through students in target populations #2 
and #3. The mean. scores for each of the value systems of 
the college straight through students are listed in Table 
5.3.1., and the mean scores for each of the value systems 
of the industry sponsored students are listed in Table 
5.3.2. 
5.3.1. 
-These profiles are displayed graphically in Figure 
Tabla 5.3.1 
Mean Scores of College straight Through students 
Value system Mean Score Rank Theoretical 45.85 2 Economic 4 7. 90· 1 Aesthetic 39,87 4 Social 34.64 5 Political 42.92 3 Religious 28.79 6 
Ta:ble 5.3.2 
Mean Scores of Industry Sponsored students 
Value System 
Theoretical 
Economic 
Aesthetic 
Socia·l 
Political 
Religious 
Mean Score 
44.79 
48.00 
36.85 
35.33 
39.85 
34.68 
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Rank 
2 
l 
4 
5 
3 
6 
~. 
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Figure 5.3.1. Industry Sponsored and College Straight Through Student Profiles 
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.1 
Analysis of the theoretical value system yields: 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------~-----------Industry 
College 
44.7963 
45.85185 
6.048296 
6.334904 
27 
27 
-----------------------------------------------~--------/ -Overall: \ 
' 
45.32407 6.157655 54 
ANO VA RESULTS 
_________________________ ...., ________________________ _ 
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance 
---------------------------------------------------Between: 
Within: 
15.05469 
1994.531 
1 
52 
15.05469 
38.35637 
----------------------------------------------------
-Total: 2009.586 53 37.91672 
Computed F = 0.392 with d.f. = 1 and 52 
From Table A.11 in the Appendix, we see 
statistic is small enough to accept H0 • 
that the 
)'· 
; " 
Analysis of the economic value system yields: 
test 
---------------------------------------------------------
-----------
----------.Population Mean Standard Deviation Sample Size 
---------------------------------------------------------Industry 
College 
48 
47.90741 
4.835764 
7.434378 
27 
27 
--------------------------------------------------------Overall: 47.95371 6.211888 54 
ANO VA RESULTS 
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom • Variance 
---------------------------------------------------Between: 
Within: 
.125 
2045.016 
1 
52 
.125 
39.32723 
---------------------------------------------------Total: 2045.141 53 ·38.58756 
- 36 -
Computed F == 0.003 with d.f. ==land 52 
From Table A.11 in the Appendix, we see that the test statistic is small enough to accept H0 • 
Analysis of the aesthetic value system yields: 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------------------Industry 
College 
36.85185 
39.87037 
7.51129 
7.431215 
27 
27 _________________________________ ... _____________________ _ 
overall: 38.36111 7.555719 54 
AN OVA RESULTS 
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance 
---------------------------------------------------Between: 
Within: 
123.0078 
2902.703 
1 
52 
123.0078 
55.82121 
------------------------------..,--------------------Total: 3025.711 53 57.08889 
Computed F = 2.204 with d.f. == 1 and 52 
From Table A.11 in the Appendix, we see that the statistic is small enough to accept H0 .. 
Analysis of the social value system yields: 
test 
--------------------------------------------------------Population Mean Standard Deviation Sample Size 
--------------------------------------------------------Industry 
College 
35.33333 
34.64815 
6.547166 
7.138488 
27 
27 
--------------------------------------------------------overall: 34.99074 6.793091 54 
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AN OVA RESULTS 
---------------------------------------------------
Source 
sum of 
Squares 
Degrees of 
Freedom • Variance 
---------------------------------------------------Between: 
Within: 
6.335938 
2439.406 
1 
52 
6 ~,.335938 
46.91166 
----------------------------------------------------Total: 2445.742 53 46.14608 
Computed F = 0.135 with d.f. = 1 and 52 
From Table A.11 in the Appendix, we see that the test statistic is small enough to accept H0• 
Analysis of the political value system yields: .. 
--------------------------------------------------------Population Mean Standard Deviation Sample· Size 
--------------~-----------------------------------------Industry 
College 
•:· 
39.85185 
42.92593 
6.390818 
5.850219 
27 
27 
---------------------------------~r---------------------, Overall: 41.38889 6.263606 54 
ANO VA RESULTS 
-----------------------------------------------------
--------
--------
Source 
Sum of 
Squares 
Degrees of 
Freedom • Variance 
---------------------------------------------------Between: 
Within: 
127.5781 
1951.758 
1 
52 
127.5781 
37.53381 
---------------------------------------------------Total: 2079.336 53 39.23275 
Computed F = 3.399 with d.f. = 1 and 52 
From Table A.11 in the Appendix, we see that the test statistic is ·small enough to accept H0 • 
- 38 -
' ' 
Analysis of the religious value system yields: 
Population Mean Standard Deviation Sample Size 
--------------------------------------------------------
Industry 
College 
34.68518 
28.7963 
11.26273 
7.496483 
27 
27 
--------------------------------------------------------
Overall: 31.74074 9.931246 54 
AN OVA RESULTS 
. "'-
---------------------------------------------------
Source 
Sum of 
Squares 
Degrees of 
Freedom Variance _________________________________________________ ..., __ 
Between: 
Within: 
468.168 
4759.203 
1 
52 
468.168 
91.52314 
---------------------------------------------------Total: 5227.371 53 98.62965 
Computed F = 5.115 with d.f. =land 52 
From Table A.11 in the Appendix, we see that the test statistic is large enough, and therefore we can reject H0 • 
To • summarize, we found that there • 1S significant 
statistical deviation, in the mean scores of the religious 
value system, between the industry sponsored and college 
straight through students, and therefore, we may reject the 
null hypothesis, for Hypothesis #3, for that value system. 
5.4. summary 
The following I summarizes the results ,obtained from the 
analysis performed. 
test Hypothesis. 
They are listed by their appropriate 
"47 
• 
' 
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For Hypothesis #1, comparing the profiles of each target 
population, statistical deviation at the o.os level was 
found between the profiles using multivariate techniques. 
Univariate analysis confirmed significance in the aesthetic 
• 
and religious value systems. 
For Hypothesis #2, comparing the average MSE profile with 
that of the standardized population, stati~tical deviation 
at the o.os level was found using multivariate techniques. 
Further analysis showed significance in the economic value 
system. 
For Hypothesis #3, comparing the profiles of industry 
sponsored and college straight through students of target 
~ 
populations #2 and #3, statistical deviation was found at 
the 0.05 level. Univariate techniques confirmed 
significance in the religious value system. 
\ 
- 40 -
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CHAPTER 6.0 
DISCUSSION AND IMPLICATIONS OP R·ESULTS 
From the results of the analysis, we find that the average 
Manufacturing Systems Engineering student profile is ranked 
economic, theoretical, political~ aesthetic, social, and 
religious. As compared to the standard population, · the 
theoretical and aesthetic means were somewhat higher, and 
the economic mean was a lot higher than the standard. The 
social and political means were somewhat lower than the 
standard, and the religious mean was very low. Statistical 
significance was found in the economic value system. 
Each individual target population profile pretty much 
followed the average MSE profile: a high economic mean 
The differences • in followed by theoretical and political. 
the profile rankings for each population occured in the 
aesthetic, social and religious means. The MSE 1984 class 
had, as compared to the other classes, a very high 
religious mean score, followed by social and aesthetic; 
while the class of 1987 followed the top three value 
systems with a'esthetic, low social, and very low religious, 
as compared to the other classes. The class of 1988 
followed 
religious. 
the top three with social, aesthetic, and 
- 41 -
Comparing the industry sponsored students and the college 
straight through students of the 1987 and 1988 MSE classes, 
we find that their profiles mirror the average MSE profile. 
I in the means occured in the aesthetic, Diff erer1ces 
political and religious value systems, with statistical 
significance in the religious value system. 
6.1. Possible Problems with Test Results 
As with any form of statistical analysis, we expect to 
encounter some deviation in the actual results from the 
anticipated results. Some problems that could have 
affected the results of our analysis, include: 
1. The total sample size of all the populations was 
extremely small. 
possible to make 
however, 
results. 
larger 
From a statistics point of view, it is 
inferences 
samples 
from a 
generally 
small 
• give 
sample I size, 
more concrete 
2. Each of the target populations were tested at different 
times of the year. The 19'84 MSE class was tested in April, 
wh.ich is near the end of the rigorous, first semester I in 
the MSE program. The 1987 MSE class was tested in 
November, around Thanksgiving, which is at the end of the 
MSE program. The 1988 MSE class was tested in January, 
- 42 -
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! 
J 
during the orientation week of the MSE program. At that 
I point in time, they have not had a great deal of exposure 
to the MSE program and concepts. Differences in the test 
'I, 
times could account for the lack of statistical deviation 
of the means of all of the value systems. 
3. The third edition of the Study of Values test • 1S 
outdated. The ' I correction figures applied in the test may 
not accurately reflect the lifestyles of the 1980's. 
6.2. Implications of Results 
We finally have to ask ourselves, "What do the results of 
the analysis mean?" What interpretations can be made from 
our study? I divide.the interpretation of the results into 
three groups, with the premise of how I believe the results 
of the research affect each group. 
For students entering into the Manufacturing Systems 
Engineering program: Your ideas, attitudes, beliefs, and 
values should·change as a result of going through the 
program. The results of the analysis between the MSE 
class of 1987 and MSE class of 1988 do show that 
differences do exist in the mean scores of the aesthetic, 
social, and religious value systems. This is particularly 
encouraging, especially in the aesthetic value system, 
,, 
... ,. ', " 
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. , 
where the 1987 mean score was much higher than the 1988 
mean score. I believe that this indicates what the basis 
of the ''systems'' concept is all about: the ability to look 
at things, situations, and problems as a whole and- decide 
among the best choice of alternatives. 
For educators, involved in the MSE program, and other 
programs similar to it: As each class progresses along the 
learning curve, they will change. The._. "change agent'' 
concept that is taught is actually being practiced during 
the' program. It is important for you not to lose sight of 
this and become routine, for as each individual class 
changes, so must its educators and administrators. You 
must be the example and show that change is good for the 
whole • 
For managers and potential employers of MSE students: As 
said before, management of manufacturing I 1S no longer 
managing machines. It is the managment of manufacturing 
. 
systems: of people, machines, technology, and information. 
The old engineering concept of change resistance, i.e., if 
it isn't broken, don't fix it, has to go. Change should be 
a welcome sight on the factory floor and in the boardroom. 
It • 1S only through change, of attitudes and ideas, of 
technology and people, that will enable the United States 
- 44 -
to remain competitive with the Far East in the global 
market. 
• 
• 
' . 
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CHAPTER 7.0 
RECOMMENDATIONS 
I The results of this research are encouraging. They show 
that differences do exist in the value systems of students, 
"e 
involved in an interdisciplinary educational program, 
seeking to bring about necessary changes I 1n the 
manufacturing industry. Based on the results of the 
analysis, I offer the following recommen~ations: 
,, . ' .-
1. This research should be considered as a ''pilot'' study 
into the value systems of manufacturing systems managers 
and engineers. The results gathered here should be used to 
promote a larger study that can analyze the value systems 
of Manufacturing Managers and Engineers of the past, 
present and future. This larger study should utilize a 
larger sample size and a more intensive data analysis. 
This would allow for a stronger values profile to emerge, 
which, in turn, would generate a more concrete set of 
results. 
" 
2. Attempts should be made to secure funding, to support 
the testing of a large number of.manufacturing managers and 
engineers in industry today, a"nd the necessary work for an 
intensive analysis on their results. 
- 46 -
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3. Atte~pts should be made to secure an up-to-date testing 
medium, preferably a more current edition of the Study of 
Values test, if one becomes available. If a new edition of 
the study of Values test is not available, another suitable 
testing media should be used; preferably one that utilizes 
Spranger's classification system. 
4. In an effort to increase the sample population and 
continue researching the value systems of Manufacturing 
Systems Engineering students, each MSE class should become 
a target population. 
5. Each new target population (MSE)_ be tes~ed twice; and 
at a similar time during the program. The first test time 
could occur during the orientation week of the 
Manufacturing Systems Engineering program, preferably 
before they have been given a formal introduction to the 
MSE program. The second time to be tested would be at the 
end of the MSE program, around Thanksgiving. This would 
enable analysis to be done to find out if significant 
changes occur in the values profile of MSE students as a 
result of going through the program. 
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APPENDIX 
Table A.l 
P#O Raw Scores and Standard D,eviations 
case ThaoreticaJ Fa:>D:IDiC .lesthetic social Political 
-----------------------------------------------------------
,J l 40.0 34.0 40.0 52.0 32.0 42.0 2 32.0 37.0 42.0 41.0 38.0 50.0 3 50.0 52.0 32.0 36.0 53.0 17.0 4 43.0 4s.o 21.0 35.0 56.0 40.0 5 44.0 ;§2.0 37.0 37,,0 24.0 42.0 I 6 48.0 49.0 32.0 37.0 36.0 38.0 7 39.0 ,, - 33.0 36.0 44.0 38.0 50.0 '- -8 45.0 29.0 45.0 37.0 33.0 51.0 9 36.0 49.0 38.0 · 31.0 51.0 35.0 10 36.0 33.0 45.0 42.0 38.0 46.0 11 53.0 52.0 36.0 30.0 49.0 20.0 12 42.0 51.0 35.0 32.0 32.0 48.0 13 47.0 49.0 35.0 23.0 40.0 46.0 14 50.0 56.5 40.5 38.0 35.0 20.0 15 50.0 32.0 50.0 33.0 40.0 35.0 ,, 16 49.0 54.0 34.0 42.0 41.0 20.0 17 50.0 52.0 
~' 
52.0 26.0 37.0 23.0 18 46.0 53.0 40.0 32.0 52.0 17.0 19 41.0 44.0 57.0 36.0 44.0 18.0 20 38.0 61.0 31.0 25.0 53.0 32.0 21 51.0 56.0 46.0 28.0 35.0 24.0 22 54.0 53.0 49.0 15.5 49.0 19.5 23 48.0 . 39.0 41.0 34.0 48.0 30.0 24 43.0 48.0 41.0 35.0 40.0 33.0 25 44.0 52.0 37.0 35.0 41.0 31.0 26 41.0 47.0 44.0 29.0 37.0 42.0 27 34.0 53.0 30.0 38.0 48.0 37.0 28 49.0 57.0 40.0 26.0 39.0 29.0 29 44.0 41.0 29.0 41.0 38.0 47.0 30 43.0 50.0 52.0 39.0 37.0 19.0 31 53.0 44.5 51.0 27.5 41.0 23.0 32 39.0 . 45.0 31.0 36.0 42.0 47.0 ----) 33 43.0 -, 51.0 36.0 30.0 39.0 41.0 34 46.0 41.0 48.5 46.0 35.5 22.5 35 52.0 53.5 44.5 28.5 32.0 29.5 36 47.0 42.0 31.0 34.0 40.0 36.0 37 52.0 46.0 36.0 39.0 44.0 23.0 38 36.0 48.0 41.0 ~46.0 35.0 34.0 39 50.0 46.0 43.0 34.0 47.0 20.0 40 48.0 55.0 43.0 27.0 54.0 13.0 41 44.0 49.0 38.0 31.0 43.0 35.0 
- I 42 34.0 52.0 27.0 42.0 30.0 55.0 -' / I -I,_,./ 
- 51 -
43 37.0 38.0 40.0 37.0 40.0 .48.0 44 50.0 43.0 31.0 31.0 42.0 40.0 45 42.0 46.0 24.0 49.0 30.0 49.0 46 46.0 54.0 37.0 25.0 . 38.0 40.0 47 55.0 51.0 30.0 31.0 39.0 34.0 48 37.0 45.0 40.0 29.0 46.0 43.0 49 46.0 43.0 36.0 37.0 26.0 52.0 50 37.5 49.5 39.0 41.0 36.5 36.5 .,. 51 51.0 52.0 25.0 34.0 41.0 37.0 52 48.0 49.0 41.0 42.0 41.0 19.0 53 46.0 51.0 31.0 33.0 52.0 27.0 54 49.0 45.0 34.0 37.0 44.0 31.0 55 32.0 48.0 36.0 45.0 37.0 42.0 56 52.0 44.0 32.0 39.0 37.0 36.0 57 57.0 42.0 40.0 43.0 39.0 19.0 58 31.0 42.0 33.0 47.0 46.0 41.0 59 41.0 59.0 32.0 32.0 38.0 38.0 60 49.0 56.0 30.0 26.0 44.0 35.0 61 42.0 52.0 30.0 45.0 40.0 31.0 62 44.0 48.0 30.0 41.0 52.0 25.0 63 43.0 40.0 48.0 40.0 38.0 31.0 64 52.0 39.0 42.0 31.0 52.0 24.0 65 42.0 54.0 38.0 36.0 44.0 26.0 66 54.0 38.0 45.0 33.0 43.0 27.0 67 45.0 39.0 44.0 32.0 53.0 27.0 
-----------------------------------------------------------Mean 44.81 
Stamard 
Deviation 6.18 
47.07 
6.95 
37.99 
7.32 
- 52 -
35.32 41.11 33.41 
6.85 6.94 10.61 
'\ 
... 
,· j 
~ ._ 
',i,._ •/. 
l{ 
. 
case 
Table A.2 
P#l Raw Scores and Standard Deviations Note: All Cases Industry Sponsored 
Theoretical • • EooD:IDJC Aesthetic social Political Religious 
------------------------------------------------------------1 40 34 40 52 32 42 2 32 37 42 41 38. 50 3 50 52 32 36 53 17 4 43 45 21 35 56 40 5 44 52 37 37 24 42 6 48 49 32 37 36 38 7 39 33 36 44 38 50 8 45 29 45 37 33 51 9 36 49 38 31 51 35 10 36 33 45 42 38 46 11 53 52 36 30 49 20 12 42 51 35 32 32 48 13 47 49 35 23 40 46 
-----------------------------------------------------------Mean 42.69 
Stamard 
Deviation 6.04 
' I 
" 
43.46 36.46 
8.79 6.29 
- 53 -
36.69 40.00 40.38 
7.21 9.52 10.88 
' \ 
l 
I 
Table A.3 
P#2 Raw Scores and Standard Deviations 
Theoretical F.conanjc Aesthetic Social Political Religious 
,. 
-----------------------------------------------------------1 50 56.5 40.5 38.0 35.0 20.0 2 50 32.0 50.0 33.0 40.0 35.0 3 49 54.0 34.0 42·.o 41.0 20.0 4 50 52.0 52.0 26.0 37.0 23.0 5 46 53.0 40.0 32.0 52.0 17.0 6 41 44.0 57.0 36.0 44.0 18.0 7 38 61.0 31.0 25.0 53.0 32.0 8 51 56.0 46.0 28.0 35.0 24.0 9 54 53.0 49.0 15.5 49.0 19.5 10 48 39.0 41.0 34.0 48.0 30.0 11 43 48.0 41.0 35.0 40.0 33.0 12 44 52.0 37.0 35.0 41.0 31.0 13 41 47.0 44.0 29.0 37.0 42.0 14 34 53.0 30.0 38.0 48.0 37.0 15 49 57.0 40.0 26.0 39.0 29.0 16 44 41.0 29.0 41.0 38.0 47.0 17 43 50.0 52.0 39.0 37.0 19.0 18 53 44.5 51.0 27.5 41.0 23.0 19 39 45.0 31.0 36.0 42.0 47.0 20 43 51.0 36.0 30.0 39.0 41.0 21 46 41.5 48.5 46.0 35.5 22.5 22 52 53.5 44.5 28.5 32.0 29.5 23 47 42.0 31.0 34.0 40.0 36.0 24 52 46.0 36.0 39.0 44.0 23.0 25 36 48.0 41.0 46.0 35.0 34.0 26 · 50 46.0 43.0 34.0 47.0 20.0 27 48 55.0 43.0 27.0 54.0 13.0 28 44 49.0 38.0 31.0 43.0 35.0 29 34 52.0 27.0 42.0 30.0 55.0 30 37 38.0 40.0 37.0 40.0 48.0 
-----------------------------------------------------------Mean 45.20 
Starda:rd 
Deviation 5.73 
48.66 
6.52 
40.78 
7.74 
- 54 -
33.68 41.21 30.11 
6.76 6.05 10.71 
case 
Table A.4 
P#2 Raw Scores and Standard Deviations Subgroup: College Straight Through's 
1
.l'heoreticaJ EoOJnnic 1'esthetic social PoliticaJ Religious 
-----------------------------------------------------------
::•" 
1 50 56.5 40.5 38.0 ~ 35 20.0 2 50 32.0 50.0 33.0 40 35.0 3 49 54.0 34.0 42.0 41 20.0 4 50 52.0 52.0 26.0 37 23.0 5 46 53.0 40.0 32.0 52 17.0 6 41 44.0 57.0 36.0 44 18.0 7 38 61.0 31.0 25.0 53 32.0 8 51 56.0 46.0 = 28.0 35 24.0 9 54 53.0 49.0 15.5 49 19.5 10 48 39.0 41.0 34.0 48 30.0 11 43 48.0 41.0 35.0 40 33.0 12 44 52.0 37.0 35.0 41 31.0 13 41 47.0 44.0 29.0 37 42.0 
-----------------------------------------------------------Mean 46.53 
standard 
Deviation 4.77 
. ' 
49.80 43.26 
7.82 7.38 
- 55 -
31.42 42.46 26.50 
6.78 6.22 7.81 
' I 
l :-r 
I 
Table A.5 
P#2 Raw Scores and Standard Deviations Subgroup: Industry Sponsored and Business Experienced 
<>ea TheoreticaJ 
-----------------------------------------------------------1 34 53.0 30.0 38.0 48.0 37.0 2 49 57.0 40.0 26.0 39.0 29.0 3 44 41.0 29.0 41.0 38.0 47.0 4 43 50.0 52.0 39.0 37.0 19.0 5 53 44.5 51.0 27.5 41.0 23.0 6 39 45.0 31.0 36.0 42.0 47.0 7 43 51.0 36.0 30.0 39.0 41.0 \. 8 46 41.5 48.5 46.0 35.5 22.5 9 52 53.5 44.5 28.5 32.0 29.5 10 47 42.0 31.0 34.0 40.0 36.0 11 52 46.0 36.0 39.0 44.0 23.0 12 36 · 48.0 41.0 46.0 35.0 34.0 13 50 46.0 43.0 34.0 ( (' 
\ / 47.0 20.0 14 48 55.0 43.0 27.0 54.0 13.0 15 44 49.0 38.0 31.0 43.0 35.0 16 34 52.0 27.0 42.0 30.0 55.0 17 37 38.0 40.0 37.0 40.0 48.0 
-----------------------------------------------------------Mean' 44.17 
Starrlard 
Deviation 6.31 
() 
47.79 38.88 
5.42 7.67 
. . 
- 56 -
35.41 40.26 32.88 
6.40 5.92 11.98 
CJ 
0 
Table A.6 
P#3 Raw Scores and Standard Deviations 
case TheoreticaJ Religious 
-----------------------------------------------------------1 50.0 43.0 31.0 31.0 42.0 40.0 2 42.0 46.0 24.0 49.0 30.0 49.0 3 46.0 54.0 37.0 25.0 38.0 40.0 4 55.0 51.0 30.0 31.0 39.0 34.0 5 37.0 45.0 40.0 29.0 46.0 43.0 6 46.0 43.0 36.0 37.0 26.0 52.0 7 37.5 49.5 39.0 41.0 36.5 36.5 8 51.0 52.0 25.0 34.0 41.0 37.0 9 48.0 49.0 41.0 42.0 41.0 19.0 10 46.0 51.0 31.0 33.0 52.0 27.0 11 49.0 45.0 34.0 37.0 44.0 31.0 12 32.0 48.0 36.0 45.0 37.0 42.0 13 52.0 44.0 32.0 39.0 37.0 36.0 14 57.0 42.0 40.0 43.0 39.0 19.0 15 31.0 42.0 33.0 47.0 46.0 41.0 16 41.0 59.0 32.0 32.0 38.0 38.0 17 49.0 56.0 30.0 26.0 44.0 35.0 18 42.0 52.0 30.0 45.0 40.0 31.0 19 44.0 48.0 30.0 41.0 52.0 25.0 20 43.0 40.0 48.0 40.0 38.0 31.0 21 52.0 39.0 42.0 31.0 52.0 24.0 22 42.0 54.0 38.0 36.0 ,, 44. O" ·· · · 26.0 23 - 54.0 38.0 45.0 33.0 43.0 27.0 24 45.0 39.0 44.0 32.0 53.0 27.0 
-----------------------------------------------------------Mean 45.47 
Stamard 
Deviation 6.77 
47.06 
5.80 
35.33 
6.21 
- 57 -
36.62 41.60 33.77 
6.60 6.64 8.64 
,. 
6 
',> 
·Table A. 7 
P#3 Raw Scores and Standard Deviations 
Subgroup: College Straight Through's 
O,se Theoretical • 1'esthetic SOcial Political Eoc>D:m•1c Religious 
-----------------------------------------------------------1 49 45 34 37 44 31 2 32 48 36 45 37 42 3 52 44 32 39 37 36 4 57 42 40 43 39 19 5 31 42 33 47 46 41 6 41 59 32 32 38 38 7 49 56 30 26 44 35 8 42 52 30 45 40 31 9 44 48 30 41 52 25 10 43 40 48 40 38 31 11 52 39 42 31 52 24 12 42 54 38 36 44 26 13 54 38 45 33 43 27 14 45 39 44 32 53 27 
-----------------------------------------------------------Mean 45.21 
st.amard 
Deviation 7.63 
46.14 
6.85 
36.71 
· 6.14 
- 58 -
37.64 43.35 30.92 
6.27 5.67 6.77 
\\ 
r Table A.a 
P#J Raw Scores and Standard Deviations 
Subgroup: Industry Sponsored and Business Experienced 
case Theoretical :Bocmcnjc ~batic SOcial PoliticaJ Religious 
-----·------------------------------------------------------
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
50.0 
42.0 
46.0 
55.0 
37.0 
46.0 
37.5 
51.0 
48.0 
46.0 
43.0 
46.0 
54.0 
51.0 
45.0 
43.0 
49.5 
52.0 
49.0 
51.0 
31.0 
24.0 
37.0 
30.0 
40.0 
36.0 
39.0 
25.0 
41.0 
31.0 
31.0 
49.0 
25.0 
31.0 
29.0 
37.0 
41.0 
34.0 
42.0 
33.0 
·! 42.0 
30.0 
38.0 
39.0 
46.0 
26.0 
36.5 
41.0 
41.0 
52.0 
40.0 
49.0 
40.0 
34.0 
43.0 
52.0 
36.5 
37.0 
19.0 
27.0 
-----------------------------------------------------------Mean 45.85 
Stamard 
Deviation 5.72 
-v-- -
48.35 33.40 
3.87 6.09 
- 59 -
35.20 39.15 37.75 
7.13 7.39 9.72 
Table A.9 
P#2 and P#3 Raw Scores and Standard Deviations 
Subgroup: College straight Through Students 
1; 
case Theoretical • EooJxlillC ~thetic SOcial Political Religious 
-----------------------------------------------------------1 50.0 56.5 40.5 38.0 35.0 20.0 2 50.0 32.0 50.0 33.0 40.0 35.0 3 49.0 54.0 34.0 42.0 41.0 20.0 4 50.0 52.0 52.0 26.0 37.0 23.0 5 46.0 53.0 40.0 32~0 52.0 17.0 6 41.0 44.0 57.0 36.0 44.0 18.0 7 38.0 61.0 31.0 25.0 53.0 32.0 8 51.0 56.0 46.0 28.0 35.0 24.0 9 54.0 53.0 49.0 15.5 49.0 19.5 10 48.0 39.0 41.0 34.0 48.0 30.0 11 43.0 48.0 41.0 35.0 40.0 33.0 12 44.0 52.0 37.0 35.0 41.0 31.0 13 41.0 47.0 44.0 29.0 37.0 42.0 14 49.0 45.0 34.0 37.0 44.0 31.0 15 · 32.0 48.0 36.0 45.0 37.0 42.0 16 52.0 44.0 32.0 39.0 37.0 36.0 17 57.0 42.0 40.0 43.0 39.0 19.0 18 31.0 42.0 33.0 47.0 46.0 41.0 19 · 41.0 59.0 32.0 32.0 38.0 38.0 20 49.0 56.0 30.0 26.0 44.0 35.0 21 42.0 52.0 30.0 45.0 40.0 31.0 22 44.0 48.0 30.0 41.0 52.0 25.0 23 43.0 40.0 48.0 40.0 38. oe" 31.0 24 52.0 39.0 42.0 31.0 52.0 24.0 25 42.0 54.0 38.0 36.0 44.0 26.0 26 54.0 38.0 45.0 33.0 43.0 27.0 27 45.0 39.0 44.0 32.0 53.0 27.0 
-----------------------------------------------------------Mean 45.85 
Stama:rd 
Deviation 6.33 
47.90 
7.43 
39.87 
7.43 
- 60 -
34.64 42.92 28.79 
7.13 5.85 7.49 
~i_ 
Table A.lo 
P#2 and P#J Raw Scores and Standard Deviations Subgroup: Industry. Sponsored and Business Experienced 
Theoretical EooD:m@ic lYNJthetic social Political Religious 
-----------------------------------------------------------1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
34.0 
· 49.0 
44.0 
43.0 
53.0 
39.0 
43.0 
46.0 
52.0 
47.0 
52.0 
36.0 
50.0 
48.0 
44.0 
34.0 
37.0 
so.a 
42.0 
46.0 
55.0 
37.0 
46.0 
37.5 
51.0 
48.0 
46.0 
53.0 
57.0 
41.0 
50.0 
44.5 
45.0 
51.0 
41.5 
53.5 
42.0 
46 •. 0 
48.0 
46.0 
55.0 
49.0 
52.0 
38.0 
43.0 
46.0 
54.0 
51.0 
45.0 
43.0 
49.5 
52.0 
49.0 
51.0 
30.0 
40.0 
29.0 
52.0 
51.0 
31.0 
36.0 
48.5 
44.5 
31.0 
36.0 
41.0 
43.0 
43.0 
38.0 
27.0 
40.0 
31.0 
24.0 
37.0 
30.0 
40.0 
36.0 
39.0 
25.0 
41.·o 
31.0 
38.0 
26.0 
41.0 
39.0 
27.5 
36.0 
30.0 
46.0 
28.5 
34.0 
39.0 
46.0 
34.0 
27.0 
31.0 
42.0 
37.0 
31.0 
f 49.0 
25.0 
31.0 
29.0 
37.0 
41.0 
34.0 
42.0 
33.0 
48.0 
39.0 
38.0 
37.0 
41.0 
42.0 
39.0 
35.5 
32.0 
40.0 
44.0 
35.0 
47.0 
54.0 
43.0 
30.0 
40.0 
42.0 
30.0 
38.0 
39.0 
46.0 
26.0 
36.5 
41.0 
41.0 
· 52.0 
37.0 
29.0 
47.0 
19.0 
23.0 
47.0 
41.0 
22.S 
29.5 
36.0 
23.0 
"-,~.g 
20.0 
13.0 
35.0 
55.0 
48.0 
40.0 
49.0 
40.0 
34.0 
43.0 
52.0 
36.5 
. 37.0 
19.0 
27.0 
-----------------------------------------------------------Mean 44.79 
Starrlard 
Deviation 6.03 
48.00 36.85 
4.83 7.51 
- 61 -
35.33 39.85 34.68 
6.54 6.39 11.26 
Table A.11 
F di·stribution critical values, alpha = o. OS 
. 
The following table gives the critical values of the· F distribution for : = 0.05. This probability represents the area 
exceeding the valu~ of F0 _05 • .,1 • .,2, as shown by the shaded area in the figure below . 
. 
E.ran1p/es: If v1 = 15 (d.f. for the numerator), and v2 = 20, then the critical value cuning off 0.05 is 2.20. 
P(F > 2.20) = 0.05, 
P(F < 2.20) = 0.95. 
VALUES OF Fo.os.•,. ·~ a= 0.0S 
. . . ~ 
F 
. _,_ ~ .....-.. ...... 
v1 = Degrees of freedom for numerator 0 F. o.o.s_...~ 
I 2 J 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 •:O 
I J6J 200 216 225 230 234 237 239 241 242 244 246 248 249 250 251 252 2S3 254 
2 18.S 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.5 19.5 19.5 19.S 19.S 19.S 3 IO. I 9.SS 9.28 9.] 2 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.S7 8.S5 8.53 4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 S.96 S.91 5.86 S.80 5.77 S.15 S.72 S.69 S.66 S.63 s 6.61 S.19 5.41 5. ]9 5.05 4.95 4.88 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.S~ 4.46 4.43 4.40 4.37 
6 S.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67 7 S.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.5 I 3.44 3.41 3.38 3.34 3.30 3.27 3.23 8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.93 
L. 9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 .3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71 0 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.8S 2.77 2.74 2.70 2.66 2.62 2.58 2.S4 - 10 ftS C 
·-E 
4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.SJ 2.49 2.45 2.40 
0 11 C 
3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.30 
u 12 4.15 3.89 3.49 2.54 2.51 2.47 2.43 2.38 2.34 "O 
... 13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.42 2.38 2.34 2.30 2.25 2.21 ~ 
-
· 14 4.60 3.74 3.34 3.11 2.96 2.8.5 2.76 2.70 2.65 2.60 2.53 2.~ 2.39 2.35 2.31 2.27 2.22 2.18 2.13 E 
. 
• 0 IS 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.S9 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.1 I 207 "'C u 
u 
-= 16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.19 2.15 2.11 2.06 201 ~0 17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 2.19 2.15 2.10 2.06 2.01 ·J.96 Ill -C) 18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.S I 2.46 2.41 2.34 2.27 2.19 2.15 2.1 I 2.06 2.02 1.97 1.92 . C) ... 
1.88 
~ 19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.07 2.03 1.98 1.93 u 0 
. 20 4.35 3.49 3.10 2.87 2.71 2.60 2.Sl 2.45 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84 R 
• 
C"t 
2.49 2.42 2.37 l.92 1.87 J .81 
~ 21 4.32 3.47 3.07 2.84 2.68 2.57 1.32 2.25 2.18 2.10 2.0S 2.01 l.96 22 4.30 3.44 3.05 2.82 2.66 2.SS 2.46 2.40 2.34 2.30 2.23 2.IS 2.07 2.03 1.98 1.94 1.89 J.84 1.78 23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.0S 2.01 1.96 1.91 1.86 1.81 1.76 
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.2S 2.18 2.11 2.03 1.98 J.94 1.89 1.84 1.79 1.73 2S 4.24 3.39 2.99 2.76 2.60 2.49 2.40 . 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71 
' 30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62 <·' 40 4.08 3.23 2.84 2.61 2.45 2.34 ·2.25 2.18 2.12 2.08 2.00 J.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51 60 4.00 3.15 2.76 2.S3 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 l.65 1.59 J.53 1.47 J.39 120 3.92 3.07 ·2.68 2.45 2.29 2.18 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.SS I.SO 1.43 I.JS J.25 
,// co 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 J.83 1.75 1.67 1.57 1.52 1.46 J.39 l.32 1.22 1.00 
-· 
Source: [20], page A.28. 
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